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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an ultrasonic 
diagnostic apparatus and an image processing method 
capable of developing a three-dimensional image of high 
quality with a less amount of data than before, by 
comparatively simple processing. 

SOLUTION: The volume data of a collective coordinate 
are divided along a surface defined according to a 
designated visual axial direction, thereby generating slice 
data generating a plurality of slice data. According to the 
plurality of slice data, geometric information for 
converting the respective slice data to a display 
coordinate is computed, and according to the geometric 
information, a plurality of slice data are converted to 
develop a plurality of display image data of the display 
coordinate. The respective display image data are 
geometrically converted to develop the three- 
dimensional display image where the respective pixel 
values on the data have cumulatively added cumulative 
intensity. 
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[005 1 ]«T, X5<4X9m*~v b3 2<Di¥*M* 

[0052] xvjT.mm^-v vz2<omm:m3t t c 

FIFO^'j (FiRst In FiRst Ou 
tMemoRy) 320SC/32 8, y^yrOha — 
732 L 1f^fA3>hn-7 3 2 2, CPU-Y 
>^-7x^323 t SlOy^'J324, 02<D^ 
^'J32 5, ^3C0^^ey326 4 S40y^'J327 

[0053] <fcT- A A* <!: ^ * V ^<DW&fr>E P 2 8 
&£1>«F P 3 0 ^DAAt^S^tV^f-^ 

-a, f i Fo^^ty 3 2 ottiattsftSo -**y 
n>hn-732 Ut S^*^^^-*^ 

t^-A7 F UXtCSfJtvbfc^ 1 coy * »; 3 2 475MKI4 
3 2 ISC?- »KDy*«J32 
475^4©^*'; 3 2 7&i v 1&&W&3 #Sc-**y3& 

-7>xt&&m&*nmit?Ztc#> (R. *)^c»iST 
^IS^i<u^-Ar--^*2o^ia{tr#^^^K:« 

[0 0 5 4] PS, f lW^'j3 2 4MS2©^^y 
3 2 Stemi<D#V ^-J^r-ZCDfc&V'-A.T h'l/X 

*V 3 2 7fc*Sg2Q#y *-A^~£Q«Sb'~AT F 

u^(c*fifc-r^>ffi^if>^;i,7 s - * **ft«ietrr 

[0 05 5] <X^y^e>CD^tab>*^^>XxAr3> h 
P-73 2 2U, CPU^f>^7x-X3 23^lt 
CPU1 8Cc<tDfSBESnSHHiL««Sl^^^-^K:S 
^1>T, »10^»J32 4Wl»40^y3 27J: 

[0 05 6] ^-SrRfflUi. R-0X7^^I(R# 

J: o R^rSKt-r ~ * *«*ffl-r . 

[0 05 7] 1 fcr-A^CD^-^K^fflbfcfc, ffT 
KbX^g^ltf-^%I[liL, ffTFUXiMHSifc 

^HT£„ R-*X7^xffi^1«fiST^ii^w:«, MK: 
?UT FUX^ffi&l/Tf^fcK^itiU JllrKW* 
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or Fuxfc^ffcStf*. 

[0 05 8]±iacO*ffirR^ffiLfc^-^«, R- 

0, e-<t>, ^-Roi^m^cDx^^xffi^^Lr 

FIFOy*y3 2 8r*^>* r £18g 
[005 9] 4BfflL/*ii»«»H»>-rf * y 3> h P 

io -^32 n*. si^^y 3 2 47!>sasi4oy*y 3 

2 7^0f r -^#iX^<f:KaiL«r|M^tT^^ 

3 2 475M04©^* y 3 2 7 ttDRAMtM'T^C 
<h#^l>#. COii^, ^tyj7U7i/A?(Dt-^ 
— FtfffiSWC&S. Z<Dfclb, FIFOy*y32 
0 tc-lAAf- * ^^tS-T £ C <t fC <fc K) 

20 [0 06 0] (is*-?* Ml^H^-* F) 

^^3 20ta^T^®^X^^Xf r -^tcS^C^ 
L/v ^x-^^^ycc^S&S^aEKJttffitt^ F;b£ 
[0 06 1 ]H4lt i/x-f^>^h;bi|gar. 

[0 062]14 (a) It ^*-fw >^<* 

30 f 34fcAxztizmmmv<m^wtz?'<x 
»jj£ffLr*5 0, mm? zmm ± <Df3ia&&z}m&& 

&LX\,*2>b<Dt?Zo m4 (B) \t. M4 (a) tCnk 

s ti^ao«kz)tt9«x ^ ^ x x - * £B&]&s-ca u 

tci><D~c$>K). a*iSt:-A*&^^6»|g(B©ti«5cH 
BWBOTMEl/Tlr>*. 04 (c) tt % ^*-7w>y 
0, e/x-f ^ h 3 4tt R. 

[0 06 3 ] ^>x-t"y bMMW^-v h3 4 

SiilS«:feC^r04 (a) ©J:5CCiB«4l,T*BSh 

50 r|§li;*l5jr*4C<!:*aEl*L/Tlr>4. —75-, 3^tcH 
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y. z> -e&o. S4 (b> {c^-r^, 

[0064] ^CC. i/x.—7 s 4->{f'<9 t-MMW-z.- 
v h 3 4 ti. #©&< ajJMSaiScDffi©^ * h A'*® 

A^-iriWBt/c. ^#K:J:Siggii©£JlE*»£. 

f Jizm&mm-ems txzim^ * f seesaw s. 3 

a*gflK:>iSfc«>. ae^f F;WDfi 

[ o o e 5 ] m % m^m^m^temma^mxa-^tc 
[oo6 6) m&s&gMmmsi^* ymz. x^-ix^ 20 

[006 7)«T. is* — r-f h;VSIS^-f 
I- 3 4©f$^j£tCOt>-tjjE-<S. 

[0 06 8] ^x-^-f h;l-iiffjx^ 7 F3 4 30 

■r- ^^(DWmm.^ 5 F I F O ^ 'J 3 4 0 R 
3 4 5. #gT££&©1f>rOU££f^-r-2>fc«>©y* 
'Ml, A2. A3. Bl. B2. B3. §y*'J£$0 
tai-r^>^* , ;3>ha-^3 4 1 , ?£®£JieJ:'?&tfiL 

fc®©^^* h^©fftn*tf 5mn&3 4 2. #s-r 
mtstw-t zmsmr f u^m§3 4 3 . s^s-cii 

^•r^i«{cffi^-<i' HiV©iE^fc4tf5ffi«^IS 40 
3 4 4*>e>(££. 

[0 06 9] U^-^H^{f^.{/ h)Vm^9H3 4it % E 
P2 8&St,>tt. FP3 0£>)At)3ixtcm : gtii-V->7 r 

[0070] Mmmv-^-z ©A*>5fe-r. a#i, 

/cfi#&tr-A;r-*«:. F I FOyt'J 3 4 0K-I 
fBtSSft. ^'J3> ha--53 4 1 as|f5gf3£©iWffll 
©fci. ^*>JA1, A2. A3. Bl. B2. B3© 
i,>-rtiMcm$iMti2>. >t'JAl. A2, A3 (> 50 
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*l>Ag¥> i^*'JBl. B2, B3 (>*1>BS¥) 
5«ti:1«fi£$<i-C*jO. >t';n>l-a-734 1*si 

*-A©jRm^7-rsKic^tbLiSii*i*iAn 

rmmt LXfyhtlX^Z fc©"C*S. 
[007 1 )4. >*y Af¥#«jA#jW&cta:5£;*ft-C(,> 
6fe©i<K£-TS. C©B$. ^t'j3>ha-534 1 

I/. bf-A#^mDfc»2^T FUX^#&#iW©{I 

t*s»>*'jAi. a 2. A3©c»-rn*«:ffl^-r 

•5. ^t'JAl, A 2. A3©l,>-rn{C»#jAtf*» 

[oo72] mmutcm*). Kts^n^m^m-^^ 

7=-Z\Z, 3^7C^>J*-A|^©{4g(C^I&b)t?IJitf 

r«^£ttSt-A##-C!|#5£-$-S. A#3*i$fi#fc 
lf>^;i/f r -$©?f?>JT F ux©^FOffi^ffli»-c. #t 

^UAgf^ji^ffliK^sn-ri^Ji^tcti. tfu 
**3©ffcfcgiff*fTt». fnowns^fcti. 

Al(CS#iAt?„ sfci3*ii©i#j§-K:tt. y*yA2«c. 

2©»^tcti. y*';A3tc##jit?„ jijtfu 
x tc*f u r i*«i£^©Ma*tf *>r. ^ * >j ftSB©#i& 

[0 07 3)4-. fi^&f-A 1 *^-©®^^>7-;U 
F K J: 0 SKiliR^ * ft<D*y ^vY 

t- ^(om^mcWM-t <t «: <t d . 

Kit, A^L/fcfi^jg-^>7Vb-r-^^^t$t$txfcy 

[0074) Bo^o/ciio . 4. ';Aaf*^ii^fflij 
Kgssnn^. e««#y ^-a^-^^^ir* 

*';©^tiiL//S3i*s^ ; &^jti#^. y*»;B»*» 
y*';AS*siffli/<cS3cf 5. ^cnxm-rs 

UB1. ^*'JA2*y*DB2, >t'M3*ytV 

B3<ttrin«K:Ma^f 5. 
[0 07 5] <j<*'j3>Fa-5iSfflLiWi8lx>i--7 :: 
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[007 6]y*'j3>hP-734 nt jt*VA 
*K**T*lfiE*fT9. SKffliEtt, ^SS*7FU^ 

&c*fur l^ast-r^. 1 -eos* cam 

IE) <Dt^rn*(DlijE«Hli«t*. frTFUXOStt* 
1G>«£\ y^VAl. A2, A3©£TtC*tl,T&*§ 

[007 7] fT^-AT FU^IO OS^If 

>^f s -**«ra-rs«*cctt, acMioKJis. i 

te#LT?fiE#^r&£. ffr Fu^cc3*^it4c 
<hccj:OMffcr-Ar fu*9. lo, lioeneif 

>^l/f-^0^(cy*VAl, A 2, A3<tOK* 

[0 0 7 8] m<Dfflt It, ff t-A7 F 1 1 CD 

J&£*#A£o ^S^cr>W<!:BI«tC«*TFUXtt % 3 

'M lCCttfirT FUX4, y j e«A2, A3(C.tttfTF 
UX3##A6ft k fftf-AT FU* 1 0, 11, 12 

[ 0 0 7 9 ] nr F UX£ 1 ro*ibT. »BT*WtT 
- A T F U X £ -ecDfjfg 1 X -7 Xft<D?~ Z tU 

S@lS3 4 2KXa^&&>7)l>'F-Z<Di& 
ie^S3 4 4», iSSffg3 4 2*>6Ui^Sn/cffiJ^ 
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hMDJEXUttftliK FIFOy^'J345I 

ifrcattrr*. 

[0 080] (^7^xu>yy>ya^ 5 h) x^-r 
xu>yy>yai^ h3 6«, x^-rxjaa.*-? h 

io [o o 8 i ] Betcsvrso* X7>f^u>^y>^ 

~?F36«: k y^:«;if^>X7"A3 6- 1 <bS BO> 
XfA3 6-2 iS#W:SBC^X?\*fc#« 

«^3 6 1 o«r/hLr^^ns. 
[0082] <> «=e y it^5>x f A>y y i^>x x a 

36-Ui, FIFO^^V3 60, X^X^*y3 
6 1. 362. DMA3>Fn-7363<fc^^ D 

MAn>hP-73 6 3«, -rf-ty-y-rf^xy-Ase- 

lftO?-2&gffl®&f>>b<DV$>Zo *"J\ DMA 
3>FD-7363(J, X^^Sfcu? h3 2£>S 
20 Wi^x-fwV^* hrt>«»;i-? F 3 AX 9®H 
SX7^f-Wffl<^ F;^7^f-^A 
#u f i fo>*»; 3 6 pjcr— ^c^-r*. 

[0083]^, F I FO^-ty 3 6 0 6C§B3fe3tifc 
m&r-zzF IFO^^';3 6 0<fcDS^aor. D 

*xs-f x^-ty 3 6 ltcia^-r^o i2*&x^-<x# 
-r-^iBirr*^ x7>fx^^y36uof-^ 

SBCSxX?-A3 6-2CC£2rr4. X5 
-fxy*y36i, 3 62«, mtUf-fX"* *7Tm& 

30 X7>fXy^'J36U0^>f>y^y 

3 6 9ccesii/ri»4nK: % X7>fxy^ey36 2(j 4 

X^X£Efcx.=-:? h 3 2R^>x-f^>^^ F;l/ 

F34J:9*fcfcf r -**IB»T*. 
[0 084] <SBC^fA>SBC^XfA^ MP 
U3 68, ^fA3>hn-7366 k y-O-rf^ey 
36 9, ^77o^3>Fq- 7 365, 7U-Ay 
j e , J364, CPlM>£-7*-X36 1 0, 
6 1 UO^o y*y*yi/^^ A36- 1 <£9£3§ 
Stlfcf*— *Ht % /U3 6 1 15l>'^fA3>hD- 

40 7366*/Mty>fw^»j 3 esco^-^aiacce 

i£3ft& 0 MPU36 8S, -rf-f >^*y 3 8 9teJ5Efc 
WSkXyfd&V^ A««(C IBtt 3 ^ O y 5 A Kfif 
Tjfi3*fT5. MPU3 6 8W:, y77^^3>FP 
-^3 6 5<t(DeiSttf^<fc0 3^7cB«?r&SL. 7 
U-A>*y3 6 46cS«[«fc*— SttlftT*. ^7 

^S-^l>r^3 ^7cH«r- CRT3 

[0 0 8 5 ] CRT3 8tt, 
50 LCDKlJ:Oi^n 4 77^^l/>^y>^^h 
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Lxm^mm*£j&-?z> a io 

[0088] $t i8lt ««#rtl*R#flfcl/fc» 

£&fsj^gi u > y y > y^stc j: o mm i>x m*m 

[0 08 9] 09 tt> jH^^Bra£»10fCj:SiH#« 
-* + -hX$>2> 0 09&C:fct,>T, 5W\ CPU18K: 

i ) o ^mausmx. mma&&mtci*»z&mjtc 

[009 0] RTC1 6KJ:*iWfflJ©T\ jg^ 

JJD^§2 4> |ft»BB2 6, EP2 8 V FP3O0§a 30 

[0 0 9 1 ] JglOT, X^XMS^-* h3 2tt, E 
P2 8RtfFP3 O^^ffl^StifciB^* 1 ; ^-Af 
— R-0^5-f^®, R-^X7>f^E 0 ~ <*> 

[009 2 ] ^it^x-T^ hfrM&a-y h 

3 4it * 5 ^ x&aa- ? h 3 2^6m^sn/ce^ 40 
3#S£S5&&S^ F^^ra^* h;i/X^x 

Ltcm&^phfrzjjx^-zicm^x* T-zx* 
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S5XlZzrv7S4t,CX^2fttcZv<4XT-Zm 

KttLxsmjKmmfc&tttL&smjE. ntx-m* 
^y ^ h 3 6 L/ tcmmimmfcz%7jk~r 

[0094] S^7l^, ^<D»T*T**>£ 
5^<£>¥fl»r£T£ Uf^S8). MS^r^-T^ii 

[0095]^ ^«E«Bl*W»osKya-A«:»i/r 
^aasr s c i tc <t o ^^jwtc 3 Xivmmm h 

[0 09 6] (S^7YXf-^«I)H0 
tt* Xf ^S3©fiMX7>fXf»-^4Ml*S 

[0 09 7 ] X^X#iSgP3 2«, CPU182p6jR 

«sti&tt«»#ya-A©*-fx. ^-^^i^oi* 
(xf-^3 i ) « mwemt. nmwMtcttiaak 

[0 09 8] fcOT. mttt*n**Wti'<9hfr&C 
PUl 8<£9A2/U Xf-^3 1 KTA#l//c^fefcJ 

W^^*h^WD*lft««»«Hl*tT5 (Xf ^7*3 

2) o ft*»cctt % #y*-Aoiai***3H"r-5?Kya 

tai-rs. s«3#y»-A^^^hJi/t«uicfrifti 
[0099] mi>x % xt* v y's 3 2 ^fet^r^^nfc 

Z*(Drt*>6«Sr* (Xf^33) . J:f*W^C 

3 3 ro^jstc j: o r s tiit x ^ x ^tcee-o 



OX) 

is 

Lx&bWfteifo&xm-c&zm-itt.c^ mn <a> 

ft:. Z$*:W&4>Wf? , £>Si§-£K{;):@l 1 (B) ©«fc5 

7"3 4B) . Ytt*sgtW-C*^li^{C»ai 1 
(c) ©«t^tC*-0M-C^7^X*J^g£Sn-5 
r?^34 c) . 

[0 1 0 0 ] jSJ. 01 0tCtt9W*l,T(,>£l>*S. S34 10 
a. S34B. S3 4 c©X7-rx£f£K*Jt,>-t\ 

^fc**t;i/<£ 9 <fc£t§£Ktt. ffiffc©x^-Y 
x «* <o^m^ ■iz*mm%!mi l c&j$,-r2> c t^->x 

[0101] ^ti-C. tti^*lfiJCDA*^m> (XT-vZf 
S3 5) . a^^rtfiKD^M^— !f<fc0fg^3iT.:te#><»: 20 
^*>©#!IS£fT5 UfyT'Sae) . ^S36 
Kfcl>ra*a#ftK^M#^>£¥!l»rt§£K{;t, WSx 
t^^S 3 5 (CHS* a— tf^6<D«i^MJg**SF 

[oio2]^ &m$nzwm%fa&mii>x 
tea. yrw -fAtt%i^±s-i**a^>6. wcfx*- 

y -f S 3 2 Kg? o r gf fc&fi*** 5 X * 

^ 7/S34a. S34B, S 3 4 c ©t»-Ttl*» 30 

was*-***. n»»mttx9<fxr~*«£rirrs 

5#>K «fc o T Slff T 6Ct*iffl*4. 
(0 1 0 3 ] *7a-^-f-FCCtt. *5g©i£T#SBJi52 

3 ^^^^S3 5K*i^-C^^|nI«rA^-r 

&fii5KCPU 1 8frti<D»±mnk<D&m&$!fc-rZffi 

f8x$>-?xt>£^b. wmtic!im*»±-rzffi&-cih-? 40 

[0104] (mm?.7-<x<D£.f$ l ) titm™. m>tz 
$mnm&*z * y * - &mmc*?ir * 

-»ftK©T -f7r?F SnJifctttf* 5. C©T 
[0 1 0 5 ] C©fflKXv-<X3fefiE«. 
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[oio63 (^7-fxi/>y'j >>f&m) mi 2«. 

XfjT'S 5RCXX7 i y7'S6-C?ffen-5^7-f^U> 
# 'J > {fMSUc-mx Ltc 7 u- ? + - b X$> S. 

3 4 j:K)&m2tix\,>z>i><ot vxmi-rz. 

[0l07)^r. MPU3 6 8B, CPU18J;f)C 
PU I/F3 6 1 0£rt-UrX5-fXiZiSS3Krft 
5£$*ifc«iK^|filK»-5Ur. -Sfi^X^-fX^-^ 

mLtc$><ox$>K>. m^mxuxr- *<D&m*tm 
£©r- 9^7-f^i, R-*x^-/xas, e-4>x7 

[0108] ^K. MP U 3 6 8 «. S«J©a^X5 

^S6 0 2). « -f XglH1# IB«. ^H^K^ftE; 
L/c2;X7cffiS <^^S) xm.2htc%tis\mix$> 
0. 7^f-$ ©a^iS«±-r ©BK*^ 

m&com&tbxmivtcbozx&z., ^i^mm 
&<Dmgmm<£ttLxffi&j3mt,c&ttcmfc. 

mm*>titc4 x 4?t^jk <fcstf?'M#^sKcfc 0 mi 

[O1O 93 01 3W. R-*X7-f^IMR-e^ 

5 -r xffl©^jgfx ^ x 7*- f K*H/t*tf 3 nss 

/tlSA©0!l-C*S„ 

[0110] R-*^7-fXiSC)!R-^7^I 

2 ^?cffi«-C3£« l> fc«*»fifflt«*ffl C»r X7^ 
X^1f^**»S„ @14tt, </>-0^7-f^ 

x'f-^nt^wm^^m^x^. C 
<D®£bffi&t£4P)j&*mi>x*tjm%*&mLxi.> 
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NtA&P&t L.fc|pJ>frR©^trc*.Sfc«>. C©ffijfc 

[0111)1 1 s^snscfc^tcaw^^ -f^f 

©4ftfl$rtajcc«. mtn oxio-io omam^ 
ig-9->7-;i/f !: -$3!)Siiii5^-re>nr*jD. c©ioo<i 

©jB-t^^^jP^- * fcg-5t,>-afc«>6 ftfcx - if ifi 

#&*tt& (Xf7^S6 037bM^-?^^S6 1 
1) . ^ 9 +<D&lto&M** SMX7^f-ii 

4 fcj&l>ga5©<ag*§4 ft^©H.^SI©ffi^©Jt 
^KS-^^ritiS^wfc^-* *MS-r * C t VC J: *) ft 

[0112] yctci ^';^-A©^^-<xffi©®a*j 

^S6 1 2) . Xf?7"S61 2T4X7-fXl«!»il 

^•©frfcfcSi^&tf y x-a-t- ^Gc-^ta^iite© 

£JA»B«179'(X9- 9 ^S6 13). 
[0113] <tiH-y>^W4S9^~RasteRlizati 
on> ^^^ft^3&©S^@^£^ii3&© f * -fe 

(Xf-vzfsG 0 3). 30 
[0114] <{4g^S^>;XtC > ^-^S603 

-c#e»n/t^if ^^u.^ms^-xt'- ? :/s 6 o 2 rtf 

^/c^«^^iS©jS!SfP^f^. X^-fX&fBKCteW 
[0115] <1f>^HC^>^^-f-"-'^'S6 04T 

•s. ^-Lt, ^•y->7VH4g^0Htfia^4-y->7- 
^^x^^^x-^.t^ix^-rs (^7"2>^s6 o 40 

5) . 

[0116] <Bi-lineaRM>^7"^7 , S6 0 5(C 

- *®m&msm4 *>zr*±amm*tt*t vxm 
m*ui ( b i - l i n e a Rffim) %wnmic 
tsttzy-i'y'frmznz ^606) . 
[0117] <3m&mmm>'Xic> mpu368«, 

Uf-^S6 07). ^iAM*®Mli, mfjkmWt 50 
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rt©fi'-fe;Hi5fS5c*tic;ofcf--^';i'iDr. 
*'J3 6 9?iK:^|-rS 0 ^f^S60 ltCtol>T. 
■Sttf— ^>W*1. 0(c*7J8Mbl/-Cte#> ^©x^-c 

K^fe^-^Mi. *aS*ff^fi«:x7 i s»^S6 l ik 

[0 118] <7IiI/*5->^IC, ^f^S6 

o 6-c»6n/c^fe-y->^fii«:*H5-rs^2^g 
x. mLOTmm&zwzmMmt 3 -Xvmm.icwmt 

^S60 8) . Xf 3 ^S60 8fC4it,»rB. 3^*7 

^«{Cj:?.JS«5fefi«jE«:tf^. f^r*«ajt«i»©fc 

g)©?*-*:?* — 7? FT&SRGBA-C^-f 
369&C1&WTS. §8RGBA7*-7^ F-tCteU 
T. RGBtt£9*)fc©#. W©&fe©fi£#%, AIJ 

a^-rssaai^FfcRGBtc^-res^-r*?.,, ^ 

SETS. ft. ^-^^^SCJf*^— >^ 
*y 3 6 9(*3©7 r -£ge^{Cffig3ft-Ci3'), CPU1 

[0 119] Ki/^-TJ >?>,XIC> MPU3 6 8 

«. v vs 6 o 5 i^)«lic^-y->7VK4g^Biy 
Wit A-ooWM.^? h^*>i&?^K± y^g[figK:*jW 

WCC^t&t-fcRGB^-C*?), 

7"S60 9) . 

[0 120] <^flDf§t>X7^?"S6 0 9-effi=.*lft: 
^^SfeS^S«. >-XfA3>hD-53 6 6 
iftLXif^y -( v #=i> ha-73 6 5&ce*<**-l 

mo. %mimMfc<£mfcm<£mmzvx% t mm$$--?z> 
(^fs-7'S6 1 0) . c©*ia@i^«io©^^^x 

LTci><Dtrj;K). m&immm& 1 -i<y a-A* ©#x 

7 -f ^ffi{C»t&l,/c*Sili^^aJ!niSL-fcfe©<!:>5: 
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